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(54) PISTON FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cast a reinforcing member in a pin boss part, so as 
to prevent lightening of weight from being obstructed in a piston main body, improve 
strength and wear resistance of a pin hole part serving as a slide contact surface of 
a piston pin, in a piston for an internal combustion engine. 

SOLUTION: In a piston for an internal combustion engine with a piston main body 1 
constituted by materials 1 A, 1B of different strength, the piston main body 1 is 
primarily molded by forging a compound material consisting of the piston base 
material 1B and the material 1A of strength higher than that, so as to constitute at 
least partly a pin hole part 6 of the piston main unit 1, serving as a slide contact part 
of a piston pin, by the material 1 A of high strength. 






LEGAL STATUS 

[Date of request for examination] 1 6.01 .2004 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner s 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAwFaGaBDA41 0288085P1 .htm 



2006/03/22 



Searching PAJ 



Page 2 of 2 



[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdLncipi.go.jp/PA1 /result/detail/main/wAAAwFaGaBDA41 0288085P1 .htm 



2006/03/22 



(19)0#BftHFJf (JP) 



«» & H ft & & Wi ^) 



#^¥10 -288085 

(43)&BBH WHO* (1998) 10^270 



(so intci.* mimn f i 

F0 2F 3/00 F0 2F 3/00 Z 

3 0 1 3 0 IB 

302 302Z 

B2 2F 5/12 C2 2C 1/10 J 

C2 2C 1/10 21/00 E 



m* ii*B©»5 fd (£ioh) mmz&< 



(21)fflH## 


*JK¥9-108170 


(7DWIS5A 


000010076 














(22) fiiSS B 


¥*S9*F(1997)4^10B 




#WK8fflffSrM2500##! 










m 










»M»«fflrt8fm2500»* 


















(72)56W# 






























(74)f$lA 







(54) dmo«W rt«&»wffltrxh> 



(57) [gift] 

[M] rtttflHJitrx hxefeor. f>#x»K 
<£ ^ & t £ & < , fx h > f>©}gg® £ ft £ f >?L8|5 
5SS©S% i WS? 1 A , lB(tJ:<3fX 

fciSa©*t»t*H 1 A t*>6«csa^3Rtt*taie-c-:x 

h 1 ©f Wlg|S6©4>ft < 4 *>-Sl$#£. Sag 




(C) 



imm i ] aK©a«c*ttjucj: o fx h 

fx h>Stt4*tt«fc9 4>3&g©iift>tm4 

frbKzmsmmm&v-'Ximtzc itcj: dam 

It fx F >$<*©£ >?LgP©4>ft < i <b-S|S# 
*. SBtt©*t»tfRK<fc9*lfiShrt»ac£4«F* 

2 ] *B©K<,»t«a». t/ y 3 >< s i ) 4 

10-22 Sfl%©i5BT^ > »JJI i/ V n >©¥$*& 

9 1 tctett©rt^«|«ffl b"XF>. 
[»*I3 ] *«©*(,>*«#. ->'J3> (S i ) <fc 

1 - 1 0£fi%©i5H-C^tf <fc -5 &. 
»4T4»#fl2KK«©rt«tt0M!fc:* h >. 

[i»*gi4 : s/ y 3 > ( s i ) j: <o m^f&fm* 
ft. ffltisv^y (s i o . Kfbr;U5--5A (a i 

, 0, ) . mtT)lS.~OJ» (A 1 N) ©5%©{5J*l*> 

-o*si^&a>6&sc44^4?.Sfit*S3K: 
ieis©rtMMfflfx k>. 

[ft#J£! 5 ] BaS©Wt»t«*i. 1* ( F e ) * 1 - 1 
OSS%©ieH-C#^ ^©(b^©¥^8iS* s 1 0 m 

^ 6 fc S <> ©r * 4 C 4 4fcft 4 * 3 It** 2 7JS 4 
Kt2i£©rt*»8fflfXl->. 

[0 0 0 1 ] 

49MDiiv y >x>y>teJ:o*r ~te';ux>*/>t§s 

W*4. 
[000 2 ] 

[ st m>tm ] 2 -y- -y t ;m* 4 -y- -y t> ;i<© # v y >x > 

y>teJ;{>*f r -< --fe*JUx>i/>©J:5^tUi/7'Di>-^ 

ffi^fbfc^tDL-r. Wflr©«S*BS^tt©ifii±*J* 
<6<btt44S{c, fx f->©afHi142>4'b$< OTtB 
^Jf^x>y>}6Ki©fi«*ia4te«>{c-H©es^b 
im#>h*\htt.i»h. ^©wmjcoo-cb. tmgft 
amis-c&o. n. ?iwa3y&-r4c4*snifE-c. o 

r ©«S*>iSf b«14©jsi » c 4 ;* ft -c i > 4 „ 

[0 00 3] -€■©«£ "5 fcf X h>©ttftiLTtt. fif 
*. 0Hx.B. SS&T^SX^A (A 1 ) 4S#tL 
r. i5tgRtt-f'S^tt ; SriS5S?)4fc«!)K:->y3> (S 

i) *j8ftir*i*«:. &&Z&ibZ>tciblcm (Cu) 



(2) <8$!¥ 10-288085 

2 

fcJrtfvi^i/^A (Mg) 48Sflni.fcJ:5&7;l'5£ 
«H3iJfflIf 5 C t K «t -3 r . f X h >*&<D-XMB 

[0 00 4] -e br, *:<D£ 3 jt£7)\>i-£;&frbtiZ > Pl 
MMfflfxh>Ttt. x>^>SfP$K:teW&:3>a 
v K*>6©&;fr#. f X h>f >*>6f X h>:£&©f 
>7L»{cf¥ffl-rsci-C. fx h>f>©}U8ffli&* 
f>?L8B©E9J&WcoT (Stt^L-r) U*l<>. * 

10 nKj:«3^$ot*i^Lrfx h>©K»%jg<«fc 

*4C4frf>. fx h >${*©£ >#XgiStCiS3fc£S|Sf;f 

4«k&&c 4-c£>?LSft4*i&-r44i,>5 c i3wae**> 
6ft*>ftTi,>4. 

[000 5]-^. U^nx>i/>(Cttffl$ft4rt*K 

<cm>iH*tt*tB«s*i. ^yv^fflccfflg-r^x* 

t>\ tmaotttt^WMfctt**^. bX !->$#©£ 

&4l5lcttsrc-raK:3tfb-f4©-CB&< . su^WKtt 
20 M4£*r«£WKfx h>$&4^jfrf44t,^c4 

3- 1 2 6 66 1 ^¥2 - 1 0 7 7 4 

«, - 2 6 7 5 5 2#&«, ^¥5 - 3 2 0 

7 8 8*&«*#JH. ) 
[0 00 6] 

[SW^HWH/i^fi-SWiJ £C6X\ ±IB©J:^ 
%S£3R©F«9«StSB8fflf X h fX h >*($©f > 

?L»tli5lrr4*I^K:B. 

ii^fc*. f >*'Xg|54A#< "T4C 4*^*4 &*) . 
30 f>*'Xg|!4'h3< L--CfXh>*<*©@Sib404t 
l » -5 ©tc^tf^ft 4> © 4 ft 4 4 *(C. »ii*©fc«)«: f 
X h >©t*4»&ggBt*4©g£&g*>5fc#{C4tt&l> 
4l^KS^*4. 

[0 0 0 7 ] «B»«KttK*SEAra^WlCfc:^ 

*) ^<omm±.(Dumic & 9 . ^ ? f sp4 y > y 
m$> (*5c>«. y>y«sp©*) ©gp»^^e©»t» 
ttS4ftSJ;^K:»eK$n. f >*xgpBf x h>stt 
©s*4Lrt»4fc». fx h>f>©Ji1gffi4&se 

40 >?LSP-CB . ^ y K 6 ©J»©itA«C J: »J iSS 4 & 4 

nrBt,»*i>. 

[0008] ±K©J: ^«cWS14^-r5fc 

rt«S«Mfflf x b>Kfei>r. f>.-Kxa5Kffl« 
a*t4^iAtJC 4T f X h >*($©SS{b4Wtf Set "5 
t£CtU<, fXh>f>©@gE4^4f >fl.8P©& 
g^StS«144(Sl± 3 -tf 5 C i 4HS i T i> h<OV$> 
4. 

[0009] 

so [HH4JR8W 3fc«>©*a] **bj«, ±12© J: ^ ft 



(3) 

3 

^*rt*8WOT©tr^ h >«ctei>-c, ex h 
^sRtt* wtr-sosBBr * c i oc j: o mat s ti fc & © 

x h >*»©£>?L»©*l>tt< i 4>— SB»**. U&g© 

[0010]**:. ±taot«*^ 1 KiBfitO/crtMS 10 
ffitfXh>fctet,>T, ±f2©tt:*®2k:fei&UcJ:9 
fc. %K©Xl>tt9ttf. J/'J3> (S i ) 4 1 0-2 2 

mwflDBB-cs*. ai*j/ =« >©T*ttaw 1 o u 

[0 0 1 1 ] Sfc. ±8B©»3Wa2«CK«l/ft:rt«aH 

ffltrx h>{c*ji>r, ±iBois*^3iciatso/<cJ:^ 

&c, ^sSL<om^tt1Sifi. S/yaXS i) J: 
£«fi!E0tt?** WP1 0am«T©ttBr, 1 

•^-l oa«%©«HrdbJ:5«c» ftJft»H»**l<k 20 

0fc7^5^*64*fc©r*4ci*««i"r*t 

©*C&£ e 

[0012]*/c ±S©M*«3CCEttb/crt«WH 

j/V3> (s i ) £9 4«w»HfrF#. Kftvy 
n> (sic), «<t7^5--jA (ai, o, ),a 
ftr;i^~^A (a 1 N) ©5 5©f5mfr—^*5i>«; 
«»fr6fcsci*i$«i«i©ra*. 

rtBBBfflexh>K:fct>r. ±ia©iMsS5K:!E»u 30 
fcj:5fc. «K©»l»ttK^, ft (Fe) *1-10I 

i°/oCDiit^ 4 *©ft^m©wtta# 1 0 mntt 
6«cst©r**ci*^*«4"rsfc©r*s. 

[0014] 

[ 0 0 1 5 ] m 1 tt. #«9J©rtjBttHflJ fx h >©- 
*fc*«C«*tfX h>*#*«^fc©'C. (A) tt> 
t:>?L©(lft»fil^6Sft:«liHt^l/. (B)tt. ±* 40 
frbfltc^v F»©±B*inU (C) W\ 0(B)© 

[ 0 0 1 6 ] tTX h 1 B. Btt£<c±B*BlH'r 

*^^K»2i. i/yvyrtfficcflfflswHa-rax*- 

h»3#. e>**x»4©**fflrttft«#ff<&9> 
tr>sKx»4©fti>«r«t;>#x»4 J: 9 *>T#«:iSj 
orrt«^«^tca<«cs<t^«:, Wr>nfitt©trxh 

480 0 S i L 0 U > y«SU 5 ^ f > 7LSU 6 «BfiW £ 

9©««ni»ffl*JSL. Kccsemcci&cr^?^*© 50 



10-288085 

4 

[0017] c©fxh>*(*i«, »JS«:<fcO«f?ffi 

■c-ftwcctt^stifcatt©»4*2«©*rmA. 1 

©«l>ttH 1A^ ^ v KSP2 ©±Bffl*>6 U >fB» 
B#, ^» K«2©»fflflH*6X*-F»3*ifi»aJ: 

^*c»wr5i*«c. m©*i>ttitiA*'> 

8U5 J:DfeTflM©t , >^x3B4©±SIJCC*rSa f r, K 
fcf > #X 95 4 fc 3« S ti/c tr > ?l» 6 ©± W©-S*i* 
fl[©*C»ttft 1 AiftSJ: 5fc*iS3*ra>S. 

[0018] -£©<*: *) t&Wmi&O fcTX h 1 
(J, H2«i7n-rj:^a % 3SS©a«cS2tt©t*KlA ( 

lB**K:WaB*TSfr, J*S©/h3tt*tt*-;KB 

& u r mi * c i k * g rnnom mmzwim 0 xttn 

lA. lB4B«E*3tffcB£exh>JRttl0*> 

e>, 04 (a) , (b) tc^irj:^ ajstcio-x 

«#3*i*i©"C*lK ^©fS^. b*xh>*f*ir 

«, *K©*c»t#»i Ai, *n<to«>*s©ffi^tt» 

lBi#, WtKiOS&lliBWK^SCir, S£ib£ 

. Br«sc < *h-en©tw**it«ffi»r *ffi«*«wii3 

**ciKU:0. BBBiOtBBJcHWtStitettB 
iftoTOS. 

[0 0 1 9] 04 (A) , (B) CC7n"i\fc5&, Ifi^tT 

x h>^Wi o*6©trx h>-^B D n a©«iStco^ 

rtt. 2 5 0-4 5 0 0 C©^«IJfflIU/ctX^r^bfc 
TM2 2i, HO< 2 5 0-4 5 0°C©PatC$»WL//ctt 

mv^muc±m (^>*) 2 1 i-c«fi-rsfc©r* 

0 , C ©J: 9 CCW» 3 ftfcSSK:^ 3 tifc±ffl 2 1 i 
tr. ^tt«Bft<trxh>*(*©-^rt 

[0 0 2 0 ] iC6T, ±l2©<t9ttfcTX h>#ttl£ 
B«-rS*B©*C^BlAil/^ 4^I*»B-Ctt, 
MiLlf. T^^^-^A (A 1 ) ZmtttLX. £<W 
IC, i/'j3>(Si)41 0-2 211%, (Fe) 

^i-i omm%. i(Cu) ^o. 5-5mfi%, -7 

(Mg) 40. 5-5MS%. v>^/> (M 
n ) * 1 «M%«T. ^^/KNi)tl fiS%« 
T. £PA (C r ) ftlBBKHT. ^3^A(Z 
r) 42mS%«T f • ; €r , ;^f : > (Mo) 4 1SS%« 

[0 0 2 1] *©S(*WibT». J/'j3>(Si) t 
1 7fiS%, ft (Fe) 4 5*3%. i(Cu)^lI 
fi%, vn^A (Mg) 40. 5MS%. v>^*> 

(Mn) 40. 0 lfifi%. (N i ) 40. 0 

lfiS%, i'OA (C r) 40. 0 lfi®%. 
•)A(Zr) 4 lfiS%, (Mo) 40. 0 



{ 0 0 2 2 ] ttc *Hi»BSSr«. «K©iBi>tra 1 

A©fte©W<tUT v 7JU5~$A (A 1 ) 4Stt£0 
r % 5/iJa> (Si) 1 0-2 2fiS%, 

ft(Fe)*l-l 0Sfi%, S(Cu)^0. 5-5 
SSX, v^^A (Mg) 40. 5-5MM%, v 
>#> (Mn) % 1 fiS%fcfF. ~v*)\> ( N i ) * 1 
fia%«T. *PA (Cr) 4 1fiS%fcTF. S^lo- 
•>A(Zr) 42mS%OT. ^ i ;^7 r > (Mo) 41 

/c«>(c, ^'j3>(Si) cfc0 4>8!C^r*S^bt/ 
»j3>(SiC)*l^l 0fiS%©Siffl-Cgfrcfc5 

ft. a»»H»**H<bufcr^5^fe^ffiflisnTt» 
[0 0 2 3 ] zo^&mt bX tt, y 3 > ( s i ) ^ 

1 7fifi%, ft (Fe) ^5ii%, 10 (Cu) 41« 
S%, 7^>>-)A (Mg) 40. 5SS%, v>#> 
(Mn) 40. 0 lfift%, (N i ) 40. 0 

£PA(Cr)40. 0 111%, ^3^. 
^7 A (Z r ) 4 lfiS%, *'J:/t> (Mo) 40. 0 20 
lfiS%#^<b^C, Stc. K{b2"J:a> (SiC) 4 

5 J: 9 &S«HBB»5S7 ;U 5 

[0 02 4] &*5, ±EO<t9&Sitt©KC*ttRl A© 

&Wc*>c>r. (s i ) *KftJ/»;3> (s i 

C) tt. ^KIftJ«t{CBW©tt^*sa3^&ciriH 

©r&o. ft (Fe) a, £jiiUt««KarfbLr2 0 

*fc, ffi (Cu) to£ifv>f**sy& (Mg) 
tt, 2 0 0 °CWTr©^g4B^^/cS!>CC^tt]$nT^ 30 

K4f#&C£#-C#ftl> e 

[0 02 5 ] ±IB©<J: Vj:S@<Ditt^l 1 AK*tL 

6 -r&fo%, 7;i^~^a (a l ) 4SW<bbr, £ 
(*+ec, S/«J3> (S i) 41 0-2 2SS%. ft (F 

e) 41»S%WT. Id (Cu) 40. 5-5SS%, 40 
?n^«)A (Mg) 40. 5-2SS%. v>#> 
(Mn)4 1fiS%«T, (N i ) 4 1 SS% 

HT. * n A ( C r ) 4 1 SS%WT©ISBr#t?cfc -5 

[0 02 6 ] *©:R»0!l<tOTtt. ^>»;n> (S i ) 4 
1 2MM%, ft (F e) 40. 2MS%, £ (Cu) 4 

4ms%, ^n^A (Mg) *m%, 

(Mn) 40. ltlK. i^;KNi) 40. IS 
fi%. *nA(Cr)40. 1 S§%#tf<£ 5ft*§im 50 



JRfP3¥1 0-288 085 
6 

©7JU 

[ 0 0 2 7 ] ftfc, &g©i6i,>tfif 1 ACD&mt LX9jk 

t/fclEOAJftSH&jRr^s^Kiot^rtt. Wit 

tf % 7i1/3££<D-f>=f* h«\ tt7 0 0T!KLL«6JIJ 
UTfrfcStttCffcWU ftfiKIgl OOVse c«± 

3fc44 0 0-5 0 0-CKJMUTftp t/ffi-TC £r*J5M£ 
«cffl»{kUr^6Bf«©**S«ctt«r-r*C<kr. 02 
cc^-r <fc 5 ft&£fX F 1 0 ©R«tt©W1f 1 A 
<t3ftSfc©T'*£ 0 

[0 0 2 8 ] -£©J; 5 tt*|QBB«rfl6ffl3nri^3!i 

0 0 MmgR«:»5K{tsnfe7^s^*K:, 
■;n> (S i) *>ft (Fe)9©S«««M T«3tt 
S#t 1 0 ^mJHT©IMllft3nfct«r»K3hfcfc© 

[0 02 9] ZCDtctb. Wittf, V'J3> (Si) tco 
fcUHf> »; n 1 0 /x m«T©»«B 

<bsnfcR«r7;u5^iw*K^ffcsnri»sct 

t\ fx h 1 ©Htod^*«6rflW1" £15 

(si) ©fi^wnr^saj^^^^ 

[0 0 3 0] *fc, ffitis')*> (S iC) 4^W$ii 

fcwccoii-ctt. ^b>yn> (sic) tfafflMbsti 

[0 0 3 1 ] J/c ft (Fe) Kon-a*. ffl:ifflffc5n 
»ftSnfctt«©« (Fe) *fttfft»«H»*7;U5 

^*»js«cj:*)aE»-r*ci'r, tt©ffl*ftft^»© 

e) *&<wm?z>ttimmtu*>x. MSVCMSS. 
[0 03 2] cn^cStLr. iiS©»aigCCj: 0 fx 

«cj: o^*cc»offl*4fb$«*ge«3nr*K©fi 

T4JS< Ciitt*. 

[0033] ?6cc v -e©fte©«^^ccoc^r4>. 7 
ft 7;u ^ ^te»5|^JsBBH{b*«2i*ar J®Sftfe H B 0 ffl 



[0034] xmmBmv&mstix^z, ±§s©&a 

©«r»*miA©*W4. **iJ:0*)SW©»»*«tl 

[0035] T&fcft. Hi3«. »BWtt*Jt«-rs 

/ctfHt. ttSOiS^ttK 1 AOSW (S i C«r#^W- 
Al. *$<fcV. S i C*4*4C>«-A2) 4, &S© 

fi^*Wi b©-w (fffl-B) ©**i*hcc-^(r>r. K io 
ttaft2 5 o °cr\ vmmmi (rattm* 

^otfyfllA m-A 1 . «-A2) ©fflft 

Kocvcfc, wki B («-B) 4J±-<T> warst,* 

w««tt** , r*c4^snrc>a. 

[o o 3 6 ] *fc, hub, mmm*itiitirziL#> 

K. ttft©*C>tm 1 A©S0f (S i C£^0#|-A 
1, fcitf, S i C*S*ftl>«-A2) 4, &S©<£ 20 
l^ttHl BO-W <W-B) ©*ti*ti«coi>r, 2 5 
•C. 1 5 0 "C. 2 5 0 ■C©«KHBB*'C. JBIilOISSK: 
JcSSffKR (MIW-K»brjEBiWMtffifflS-tt, 

cft&cj^rtmi a (W-ai. *>cfco', «-a 
2) ©fiMiccoc>rt. ttjti b (m-B) tn^x. 

So 

[0 03 7 ] ±E©<fc^&**W©rt««Mfflfc:^h> 30 

912. *»W©rti^tSHfflb^ h>©flb©XtWft (ft 

©&JS5BBK (»2 jlifeJBSS*jJ:C«l3 jaSJgffi) 
Wi^ ±E©£«ffl5« <ftli5i»&«) K&W4 0T 
5*0fci©4Ht;*tt!l A. 1 B*ttfflLfcfc©r. b 
* h >#ft l tcfctf SttK 1 A . IB ©#ffitfc«#±K 
©£tf0ftB (ftmffiJgS) ittS&afc©?**. 
[0 03 8] T&fr^ **W©j»2l8B0BflSrtt 1 H 
5cc^-r<fc^cc, h>$f$i tctenr. 3£K©i«i> 40 

«B1A^ ^7 KS152©^i2^e) , J>yma55^A 
a.? K» 2 ©**»*€>**-- hW3*£«)*J:^Cc» 

flrr*4ft«:. &g©m>trai a#> y>yflta$5i 
«3fcT«J©t:>*^ffl4©±aB{c*-ciio f r, Kb># 
XS04 tifc b W13B6 ©±«©--»3W«©JK 

A4&4Jt^«c«flt3h-Ct**. 

[0 0 3 9 ] -e©<£ 5 4*2 jafc*»©tfX h 1 
tt. HBKlSTi^tt, »R©»aS2«©tt»lA. 

lB*>6fti**tr^h>JH*10*. H8«CS*TJ:9 50 



^¥1 0-288085 
8 

2 5 0^4 5 0*C©ffl«:SlJtaiLfctt» , t? ; WRl//cT 
S2 24, |SID< 2 5 0-4 5 0 6 C©raCC$fJffl3O/<i^ 
r^fcUfciJH <>0*) 2 1 4CCi:«M(niEBtK:j:r) 

-mw^ut^^ *stts#*fiug*4t,fc 

0 y>^»»5*t>?L»6*«^4«©IW»lff« 
H*»U HKie*«:|£Dr^5F*»©«i»Hl**M- 
C4"C. ^^a D a 4LT{±±Cf6nri^ 0 

[0 04 0] ftfc, H6fCST<fc5ttB£tf*h>3Rtt 

locco^rtt, m 7 ct^T J: 5 ic, 5 ££©;&& 
fiB0^ («Kd^©tt££dtr) 

■w*c4-c'j>y«©tt»iA*je«u, cti«*m 

1 B4«teSi*SC4r^aSft*fc©r**h C©K 

trtt i a. i Bfbtcmmomt&m&wste 

nr. ttMlA. ttRlB#iE«E*Stt*c4K:j:*) 
fg£T£C44ft*o 

[0 0 4 1 ] ifc, *!%«©* 3 09&C 
^■Tcfc^CC, b'Xh^ftlGtfc^T. 5KK©iSlM5ffi 

ia^ YU2<Dmmm*hvymuhtvy# 

*§B4©*HM4X*/-- h»3 5 Klb'X h># 

ttl©H2««W&U **l*0feWt©iSt*lllB 
F»2©**»»»6fc:>#^»4©rtflPJ«riSA 
^tc bx h 1 ©tt^BJCc^ur c^S c 4 
■C, bT>#X»4K:*tt3tift:t;>?L»6©JWF0aB» 
©±H^*ff©Wc»t*« 1 A 4 & S J: 9 {c*js£$ nr t> 

[0 04 2] *©J:5«:»r3iaBB«©t;x 1 

H 1 0 CCmT J: 5 Sc, SSK©*&S2«©1#Jtl 
A, lBrt»6ft*«£tf*h>Xt#10*. 01 2iC^ 
T^^tC, 2 5 0-4 5 0 # COHCC$lWU/ctfc«-C^ 
L//cTM2 2 4, 0D< 2 5 0^4 5 0 - C©fflfcMaJO 
/cttSS-C^JRO/ciJS (^*>?) 2 1 4(Cj:*jKlM»jS 

4 L /c 0 'J > 5 ^ b* >?L35 6 *JB«tT ^>l^©^« 
UOI^S^teL. IM^CBDT^ 

*irrc4-c\ ^*?i{ D D D4Lrf±iitfe>nt:c^ 0 

[0 04 3 ] HI 0K7jcr<i:5fc«£b'* h>X 
tti otcoiir«, Si icc7jrf<fc5K:, «gisH5*©r^ 
5^*jnf»i/ooA*l5ttcc»C/fflr4ft«:. tg?g^W 

^ssfi^ (*«flw»©»5K*^) 

5 ft «w»4»wrttiijwiia 4«^»©ntt*wE 

©*#SK«nK-rsC4(cj:0JBflt3*iSt©r**. 
[0044] 6l±tca^fccfc 5 4*^©^«^Hffl b* 
7s h ><D&$ffiBiBitt <tti«. fcTX h >b*>©®S®4 
ftfttr>?L»6©»»*«. «K©*OttRl A«CJ:0« 



mztixmtcto. f >#x$4(cftK1t*awt*£ji 
t?J:5ftc:£ft<. t>?L»6©3att«fS*§tt*fl± 

[0045] &*$. ±fe©s*tefl5Sg-c^fflsn-c(,»a 

>(S i C) (F e) Zm£LXmci> fUn 
XSi) ©^Wfi#^H>££. ^a©^4fiE^fH^ 
tSjMUoofi^tS&gtfabSci. ft&ftt8fi£fi£# 
T*SC<k. *fc. 3^S&$©l(£ffiItt&£-Cfe 
SCi««:<fc«J. tm*ffi3WS<4ori>Ste». fx 

k. ttjuBitaso-c. Jts©**i,»js#jBR©si£ 
< . tr©£bS#*i* < t£t(ov. fx i- > 
*»©li«fb©&»«:fc. fXH>-ffl^fcO©ttfflfa 

[0 04 6 ] c ©viewer. ±fe©&jiS£jf5!ir-«. 

f>?L3$6 ©$ to 1 ? ©*4WSt 1 A £T£ C itc J: 9 . 

*m»*»ttr*T. i/*>«>. fx h i ©gfiib 
*«J6fei*<3. *fc. ft l Xftifttt-ct*. 82£«&8sB#© 
v K5**t X h>©±WfSB$©n>p 5. KM 
!^6©fPffl^ Wfflf S f >?UB 6 © 5 % ©^ ? KW 2 
Mi. K8P2©ifjaS&*1sffll AiL-rc^CiK 

*5 **>*). te«fcO'f>?Lg|56S to9 ©01114, &K£iS 

i o o 4 7 ] $ &. ±K©sjawB»r«. >j > ?atas 

5©Wi5^e>^ > KS|J2CC*>A»S K v Vv> K©8B# 

StS©ltil,>WM 1 A{C«fcfJBfiE3nr^S/c«>. « 
^^©n^o ? K©K2rt>tr x h >x? 2. ^iKJ: 
•jf x K^ftttltffx K>f ^HOtclSi&Or. Ks. 

77 > k#-> u > yst«:& < uttw e>*ir t>. *©# 

[0 04 8 ] -S-tr. -£©,£*>«: K -^7'v> KjS»KI»3S 
R<rWr4C4«:j:ij. h ? K©»»*/M < t 

z>ttifiX'%. zt\ici:->x. k ^77>Ki»> , j>^ 

Bi©IWIB«:)iM|-f SSMW/^«*«*3-ttSC tifiX 

*. ^©tsm. hc*«6 -re 
[0049 ] _hte©^2 ^ssjf^-r «. ^ v 

2©±ffi(cffiffl^S»ia8«BE*{cJ:i). ^s- 

•j*>^SSrA#<!&:i^«:*Bl/r t K8B2©j* 
JiSisc^^MM i Aibri^-scir. fxh>#<*i 

©J: 0 -HOgffif lifi pJIE £ ft o r (,» a. 

[ o o 5 o ] &tc. ±m<D&mmmvte. &g©ig<,» 

ftos.fti&mtittTJu-siktf&mztix^ztci?). m 
\m i Avmmn&^Mmmicj: o . f x i- i 
om&£& u? ctftxt. ttc. mtm i a (omm 
mafias ^ c i k * o . fx k i <D®mi£>b 
$<tzcttfxz. »k . ±iB©m 3 ^tejgasr« . 



(6) ftRW 10-288085 

10 

X*- HS153&ttHl A£ft-?ri,>S;tot>. fXK>$ 

f* l ©WWttlt* <fc 0 tt^tcig&s c £#r * 
[005 1 ]**:. ±l2©#^SS^r«. sSG^© 

<Bi»m^eH»*rju s^jji. *m.oym^wm i a £ 

t/cttfliSftroac £«:**). aMSSKiffijPMB* 
K§B2fr6f>?L3|56^©&©^#i$4>U f 
>?LS|56©sa*s(gig($n.57 1 ctf>. iUaiftSf X K> 
*ft 1 KteWS b* WL8R6 ©»J»«ttJWSl±f S C i i 
ftS. 

10 [ 0 0 5 2 ] ftfc, ±E©»2 HJBBKr tt. ^ v K8P 
aoi5l.»ttlIlBiLT. (R£«$©1SC ^?§Sm©T ;U 
KSP2©&£X:*7- K3P3*6ja^<^ , ;>yil(CG 

itsctT, F»2©aa%Tifrs*»»©J» 

3IB>5«l»W3hSIS*. ^9 KSP2*W^bUrfX K 
>*<* i £6fif bT 6 c i *sr# 

[0 0 5 3] ±IB©SHM5Br«, fx K 
ft 1 *s. «S©^ft S 2 S©ttH 1 A , IB t-ftWCC 
20 l&SLtc. fcilHJ. *CCSiaBtL//cia-&fX K>3R 

tti o^jgi-sctccto-^fiSiJsnrt^ciJtp 

^. fX K>*ftl(CteW5l5f»l AittKl B©S^ 

ws* 5 . ftSiiiKi-srstisnscir. gut^ofc 

[0 0 5 4 ] 6Lh. ^W©rti8S«Klfflf X K>©S^ 
S6f«-?l't[iill/c*i, ±ie©J:^ftS 
3W»B«K:©*IH3e3h«t>©'r«ft<. *K 
©gft^2fll©WMl A. 1 B5COC>r«. ±IB©§* 

js^r^ofcct-5ft*<*wftSWW{cpg6r. -en 

30 tm©jiSft*Wtttfflf*c iK J: 0 Slill-riC i fc 
olSgr^o. h i 

^fc-3t,>r fe. JtE©«*lt»»-CfN>i%t teJ: 5 ftJM* 

Wft^^ffitcffi^-r. -enw?f©)Tiaft^K:j: , 3i! 
j»-rsci4>pisir*i„ 

[0055] 

[ftWonm «±BilB L fcJ: -5 ft**M©rtj8<SMffl 
fXK>{c«fcn«. f >*xgp*^:# < trfx 
ft©SM{b^ftStf2,J;0ftcift<. fXK>f>©IS 

Sffii ft s tr >a»©5ias*H*tttt4isj± s * s c i 
40 ms. 

[Hffi©S8#ftSftl83 

[0 1 ] #»w©rt««BMifcr* b><D-nmm m 
immm) tc&zt:zh>*#imt (a) mm@, 
(b) ±mm. (o ib©c -c mic® ofcst 

[03] 02KliSLfca^fX K>^M«:fcWS^S© 

50 



(7) 



XL 

[04] 02CC^U7tlt£-fX h I/**** 1 6 hf* 



[05 ] #IKB©l*3«l6£IJ8fllf X h>©ffe©^SS^ 
0. (B) ±E0, fcj:t>' (C) 0B©C-C*g«:£-? 



^F^¥ 10-288085 
12 

[01 1] 111 Otc^Ufc^fXh>^tt^iiT* 

£ # ©i#*§©-0ii£^-f »? ®ia 

[0 1 2 ] 0 1 0KSUc^t^h>iM*6fXl 



[06] H5tC^L/cb-X h^ft^rKii-rS/ce*©^ 
[07] 06K^Lfc«££X h>^W«CteWS^S© 10 



[08] 06fC^l,/c«£ex H>^MA^fX h>* 



[0 9 ] $^©F^*«tSMfflfX h >©MKfi©|liSff5 
ft (S3Xiti&Jg) CtffiStX Vy*W*irs? (A) (SI 
10, (B) ±E0, te«fcO' (C) 1BCC-CW 



[H 1 0 ] 09tC^Lfcf X h>$<*£l{i£T£;ttf>© 20 
5iltt£^-f$iiffi0. * 



[013] £X h>#ft£$l&-f £2«©ttJfiCO(,> 
-C. @g©B^ttft©£taf (S i CZ^tfW-A 1 £. 

s i c££*&<,>0i-A2) i, -encfcoi^a©®^ 

fc«©-01 m-B) £tC-X>T, WKcfc'SHIg^lt 
©Mg&Tn-f 

[014] I- >#<**flff&f£ 2a©#ffKoi> 
•C. ®a©iS^WM©S^I (S i CZStiM-A 1 i, 

5 i CZ$*tj:i>M-A2) £, J: *) &®g©{£l> 
MM©-WI(^-B) iCCo^r, 25'C, 150'C, 
2 5 0-C©&iSlgtC*j^-C > Miffed £g?£S3t«©gg 

i t-x h >** mmmmvz k » 

1 A &g©Kl>tfB 

1 B ffiOttS (!fiaofil>tHt) 

6 £>?LSP 



[01 ] 



[02] 



[010] 




(A) 



<B) 




(C) 



[03] 



IA 



17] 



10 



IB 1A 




(C) 



I 



(9) 



mmW-l 0-288085 



[0123 [013] 




(51)Int.CL* 
C22C 



21/00 
21/02 
32/00 



F I 

C 2 2 C 21/02 
32/00 

F 1 6 J 1/01 



(10) 



10-288085 



F 1 6 J 1/01 1/02 
1/02 1/16 
1/16 B 2 2 F 5/00 



